



























































interface between the blue and green boxes). In this example, the change in the 200 kHz
signal most closely matched the pre-impoundment interface based on the sediment core
sample; therefore, the 200 kHz signal was used to locate the pre-impoundment layer.
TWDB used an algorithm based on the intensity of the acoustic returns of the 200 kHz
frequency to select the pre-impoundment surface. Using the cumulative distribution of the
signal intensity for each acoustic sounding, the location of the pre-impoundment surface
was selected as the location in the cumulative distribution above which 98 percent of the
reflected intensity was found. Each profile was visually inspected to verify the surface was
selected as expected. DepthPic was used to manually edit the surface where this technique
was unable to accurately locate the surface, for example, in shallow vegetated areas, and
steep slopes such as those found in river channels. The pre-impoundment surface is
represented by the bottom black line in Figure 10E, and by the yellow line in Figures 10F-
H. The pre-impoundment surface identified along cross-sections where sediment core
samples were collected is used as a guide for identifying the pre-impoundment surface
along cross-sections where sediment core samples were not collected.

After the pre-impoundment surface from all cross-sections was identified, a
sediment thickness TIN model is created following standard GIS techniques (Furnans,
2007). Sediment thicknesses were interpolated between surveyed cross-sections using the
TWDB self-similar interpolation technique (Furnans, 2006). For the purposes of the TIN
model creation, TWDB assumed sediment thickness at the model boundary was zero feet
(defined as the 226.28 foot NGVD29 elevation contour). This TIN model was converted to
a raster representation using a cell size of 5 feet by 5 feet and used to produce a sediment
thickness map (Figure 11) representing sediment accumulation throughout Wright Patman

Lake.

Survey results
Volumetric survey

The results of the 2010 TWDB volumetric survey indicate Wright Patman
Lake has a total reservoir capacity of 97,927 acre-feet and encompasses 18,247 acres
at conservation pool elevation (220.6 feet above mean sea level, NGVD29). The U.S.
Army Corps of Engineers, Fort Worth District estimated the original design capacity of
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Wright Patman Lake to be 158,000 acre-feet encompassing 20,300 acres at elevation 220.6
feet (USACE, 2011a). Differences in past and present survey methodologies make direct
comparison of volumetric surveys difficult and potentially unreliable.

To properly compare results from TWDB surveys of Wright Patman Lake, TWDB
applied the 2010 data processing techniques to the survey data collected in 1997.
Specifically, TWDB applied the self-similar interpolation and line extrapolation techniques
to the 1997 survey dataset (Furnans, 2006). The original 1997 survey boundary was created
from the 230.0 feet contour from 7.5 minute USGS quadrangle maps, with a stated
accuracy of = 1/2 the contour interval (USBB, 1947). To better define the reservoir’s
elevation-area-volume relationship, the original boundary was replaced with a new
boundary created by digitizing the land water interface in DOQQs from 1995, which were
not available at the time of the 1997 survey. The 1995 aerial photographs were taken on
February 5, March 8, and March 9, 1995, while the water surface elevation of the lake
measured 225.73, 223.16, and 223.17 feet, respectively (USACE, 2011b). According to the
associated metadata, the 1995 DOQQs have a resolution of 1-meter, with a horizontal
positional accuracy that meets the National Map Accuracy Standards (NMAS) for
1:12,000-scale products. The majority of the lake was photographed at the higher water
surface elevation of 225.73 feet. For the areas of the lake near the dam and in the upper
reaches that were photographed at the lower water surface elevations, the boundary was
digitized at the tree line. The digitized boundary was validated against the 1997 TWDB
survey data points where possible. The resulting boundary was given an elevation of 225.73

feet for use in the TIN model. The revised results are presented in Table 3.

Table 3. Capacity and area comparisons for Wright Patman Lake
USACE* TWDB 1997 TWDB 1997 revised TWDB 2010
El t‘ . . . .
evation | Capacity Area Capacity Area Capacity Area Capacity | Area
(feet) (acre- (acres) (acre- (acres) (acre- (acres) (acre- (acres)
feet) feet) feet) feet)
220.6 158,000 20,300 122,640 20,143 115,638 18,828 97,927 18,247
221.2 N/A N/A 135,120 21,467 127,257 19,906 109,275 | 19,584
225.0 N/A N/A 231,540 28,297 211,830 23,949 195,398 | 24,705
227.5 N/A N/A 308,020 31,589 * * * *

* Source: (USACE, 2011a)

* 2010 area and capacity estimates calculated only to elevation 226.3 feet and revised 1997 area and capacity
estimates calculated only to elevation 225.7 feet due to survey conditions.
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Sedimentation survey

Based on two methods for estimating sedimentation rates, the 2010 TWDB
sedimentation survey estimates Wright Patman Lake loses between 730 and 1,362
acre-feet of capacity per year due to sedimentation (Table 4) below conservation pool
elevation (220.6 feet above mean sea level, NGVD29). Sediment accumulation is found
throughout the lake. Pockets of greater sediment accumulation are dispersed throughout the
lake, but do not match any patterns or features such as submerged river channels or
floodplains.

In principle, comparing lake volumes from multiple lake surveys allows for
calculation of capacity loss rates. If all lost capacity is due to sediment accumulation, then
comparisons of lake volumetric surveys would yield sediment accumulation rates. In
practice, however, the differences in methodologies used in each lake survey may yield
greater differences in computed lake volumes than the true volume differences. In addition,
because volumetric surveys are not exact, small losses or gains in sediment may be masked
by the imprecision of the computed volumes. For this reason, TWDB prefers to estimate
sediment accumulation rates through sedimentation surveys, which directly measure the
sediment layer thicknesses throughout the reservoir. The sediment accumulation rates
derived from such surveys reflect the average rate of sediment accrual since the time of
impoundment.

Sedimentation rates were calculated based on the difference between the current
volumetric survey and the original design estimate; the current capacity estimation and the
2010 pre-impoundment capacity estimation; as well as the current volumetric capacity
estimation and the revised 1997 volumetric capacity estimation (Table 4). Based on the
2010 estimated sediment volume, Wright Patman Lake lost an average of approximately
730 acre-feet of capacity per year from 1956 to 2010. Comparison of the current volumetric
survey to the 1997 revised volumetric survey at elevation 220.6 feet suggests the current
rate of sedimentation in Wright Patman Lake is approximately 1,368 acre-feet per year.
Comparison of capacity estimates of Wright Patman Lake derived using differing

methodologies are provided in Table 4 for sedimentation rate calculation.
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Table 4. Capacity loss comparisons for Wright Patman Lake

Comparisons @ 220.6

Survey Volume (acre-ft) Pre-impoundment (acre-ft)

Comparison #1 Comparison #2 Comparison #3
Original design estimate” 158,000 <> <>
TWDB pre-impoundment
estimate based on 2010 <> < 137,336b
survey
1997 TWDB volumetric - 115,638 -
survey (revised)
2010 volumetric survey 97,927 97,927 97,927
?;‘C’i‘gf‘;:e‘ti)‘ffereme 60,073 (38%) 17,711 (15.3%) 39,409 (28.7%)
Number of years 54 13 54
Capacity loss rate 1112 1362 730
(acre-feet/year)

*Source: (TWDB, 1974), note: Wright Patman Dam was completed on May 19, 1954, and deliberate
impoundment began on June 27, 1956.

2010 TWDB surveyed capacity of 97,927 acre-feet plus 2010 TWDB surveyed sediment volume of 39,409
acre-feet.

Recommendations

To improve estimates of sediment accumulation rates, TWDB recommends
resurveying Wright Patman Lake in approximately 10 years or after a major flood event. To
further improve estimates of sediment accumulation, TWDB recommends another
sedimentation survey. A re-survey would allow a more accurate quantification of the

average sediment accumulation rate for Wright Patman Lake.

TWDB contact information

More information about the Hydrographic Survey Program can be found at:
http://www.twdb.texas.gov/assistance/lakesurveys/volumetricindex.asp
Any questions regarding the TWDB Hydrographic Survey Program may be addressed to:

Jason J. Kemp

Team Leader, TWDB Hydrographic Survey Program
Phone: (512) 463-2456

Email: Jason. Kemp@twdb.texas.gov

Or

Ruben S. Solis, Ph.D., P.E.

Director, Surface Water Resources Division
Phone: (512) 936-0820

Email: Ruben.Solis@twdb.texas.gov
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